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COBMECTHOE ILAPA3HTHPOBAHHE HECKOJILKHX BHBOB TPEMATOfl 
B BEJIOMOPCKHX MOJIJIIOCKAX 
LITTORINA SAXATILIS H L. OBTUSATA 

A. H. rpaHOBHq, C. 0. CepmeBCKHH, H. M. CoKonoBa 

B Te^eHHe 11 JieT e;iceroflHO HCCJienoBaJin BCTpe^iaeMOCTb cobmccthbix 3 apa«eHHH HecKOJibKH- 
mh BHflaMH TpeMaTOfl oflHOH oco6h xo 3 HHHa b nonyjinuHflx flByx BHflOB mojijiiockob Littorina saxatilis 
yl L. obtusata. IloKa 3 aHO, ^to hjih OojibiiiHHCTBa bhhob TpeMaTOfl 'lacTOTa co'ieTaHUH He OTJuraaeTcn 
OT CJiy^aHHOH, 3 aflaBaeM 0 H BeJlH^HHOH 3KCT6HCHBH0CTH HHBa3HH. BcTpe^aeMOCTb 6JIH3KHX BHflOB 
MHKpocfcaJuiHH Microphallus piriformes yl M. pygmaeus b oTneJibHbie roflbi 0Ka3biBaeTCH HH*e pac^eT- 
hoh. 3Ta «e oco6eHHOCTb OTMe^eHa hjih co^eTaHUH Himasthla sp. c paHHHMH CTaflHHMH pa3BHTHH 
napTeHHT MHKpocfcaJuinzi rpynnbi „pygmaeus ”. HccJienoBaHbi cayman coBMecTHoro napa3HTHpoBaHHH 
Tpex BHflOB TpeMaTOfl- Hx ^acTOTa 3HaMHTejibH0 npeBbimaeT cJiy^aHHyio. OTMe^eHHbie ocoOchhocth 
b pacnpeneJieHHH TpeMaTon xapaKTepHbi hjih nonyjumnH o6onx bhjiob mojijiiockob. 


MHorne bhubi SpioxoHorHx mojijiiockob MoryT BbiCTynaTb nepBbiMH npoMexcyroy- 
hbimh xo 3 neBaMH cpa3y jjjih HecKOJibKHx bhuob TpeMaTOU. 3to C03uaeT npeunocbiJiKH 
fljiH oflHOBpeMeHHoro napa3HTnpoBaHH5i napTeHoreHeTH^iecKHx noKOJieHHH pa3Hbix bh- 
UOb TpeMaTOU b ouhoh oco6h xo3HHHa. IIpocTpaHCTBeHHo orpaHHqeHHbiH xapaKTep 
MeCTOOSHTaHHH (opraHH3M X03HHHa) H npOJIH(J)epaTHBHaH aKTHBHOCTb napa3HT0B Ha 
CTaflHHx napieHHT no3BOJiHiOT npeflnojioxcHTb bo3mojkhoctb cymecTBeHHbix mcjkbhuo- 
BBIX B3aHM0UeHCTBHH npH BCTpe^e pa3HBIX napa3HT0B. XleHCTBHTejIBHO, pa3H006pa3Hbie 
jiaSopaTopHtie 3KcnepHMeHTbi, BbinoJiHeHHbie KaK Ha mopckhx (Rohde, 1981; Appleton, 
1983; Sousa, 1993), TaK h Ha npecHOBOUHbix MOJiJiiocKax (Lim, Heyneman, 1972; Haizin- 
ga, 1973; Lie, 1973; Lie, Heyneman, 1977; ATaeB, JJoSpobojibckhh, 1992) h pa3JiH*iHbix 
BHuax TpeMaTOfl, bo mhothx cjiyqanx noKa3aJiH Hajinrae TaKHx B3aHMoueHCTBHH. JJjih 
HeKOTptlX BHJJOB napa3HT0B OTMeqeHbl aHTarOHHCTHqeCKHe B3aHMOUeHCTBH5I BnjIOTb 
uo nojiHOH HeB03M0X(H0CTH coBMecTHoro cymecTBOBaHHH (Lie, 1967; Lim, Heyneman, 
1972; Lie, 1973). Eojiee peuKH npnMepbi „nojio;KHTejibHOH” cbh3h, npH kotopoh Ha6jno- 
flaeTCH npHypoqeHHocTb bhuob napa3HT0B b 3apaxceHHHx upyr k upyry (Walker, 1979; 
Appleton, 1983). MexaHH3Mbi MexcBHuoBbix B3aHMoueHCTBHH napa3HT0B MoryT 6bitb 
pa3JiH^Hi>iMH: ot npHMoro noeuaHHH ocoShmh ouhoto BH.ua oco6eH upyroro (xhiiihh- 
qeCTBo) H KOHKypeHUHH UO CJIOJKHbIX „UHCTaHTHbIx” B3aHM0UeHCTBHH, BKJIIOqaiOmHX, 
no-BHUHMOMy, h onocpeuoBaHHbie, Bbi3BaHHbie napa3HTaMH peaKUHH Mojunooca- 
xo3HHHa (Bayne, Yoshino, 1989). 

B npnpouHbix 6H0ueH03ax cbh3b nonyjinijHH M0JiJH0CKa-x03HHHa c nonyjimjHHMH 
HeCKOJIbKHX BHUOB TpeMaTOU - 06 bHIH 0 e HBJieHHe. IIpH BbICOKHX 3Ha^eHHHX aKCTeH¬ 
CHBHOCTH HHBa3HH (J)aKTOp MeJKBHUOBbIX B3aHM0UeHCTBHH B COBMeCTHbIX 3apaXCCHH5IX 
MoxceT 6bitb ouhhm H3 KJiioqeBbix npn onpeuejieHHH CTpyKTypbi h UHHaMHKH nonyjin- 
Uhh napa3HTa. CBHueTejibCTBo TOMy - uaHHbie noneBbix SKcnepHMeHTOB, noKa3aBmnx 
6ojiee qeM 60 %-Hoe CHHxceHne 3apaxceHH0CTH niHCT030MaTHuaMH nonyjinuHH mojijiioc¬ 
kob Indoplanorbis exustus 3a c^eT pacnpocTpaHeHHH HeKOTopbix bhuob 3 XHH 0 CT 0 MaTHu 
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(Lie, 1973). BecbMa BaxcHOH, TaKHM o6pa30M, npeflCTaBJineTCH ouemca BCTpe^aeMOCTH 
coBMecTHtix aapaxceHHH b CHCTeMax napa3HT-xo3HHH b ecTecTBeHHbix coo6mecTBax. 
Pac^eT ojKHjjaeMOH ^acTOTbi cobmccthlix 3apaxceHHH h conocTaBJieHHe ero c peajibHO 
Ha6jno,qaeMOH jjaiOT bosmoxchoctl cyjjHTb o xapaKTepe BepoHTHbix B3aHMo,ueHCTBHH 
oco6eii TpeMaTOfl pa3Hbix bh^ob h cmie stoto B3anMO,qeiiCTBHH (Vaes, 1979; Lauckner, 
1980; Sousa, 1992, 1993, h ,qp.). C apyroii CTopoHbi, sth jjaHHbie MoryT jjaTb HanpaBJieHue 
.qeiaJibHoro H3y*ieHHH KOHKpeTHbix oiocoGob B3aHMHoro bjihhhhh TpeMaTOjj pa3Hbix 
BH.IJOB BHyTpH 0C06 h X03HHHa. 

MHoroneTHHe nonyjiHijHOHHO-napa3HTOJiorHqecKHe nccJie,qoBaHHH nocejieHHH jih- 
TopaJibHbix mojijiiockob Littorina saxatilis h L. obtusata Ha 3ana,ijHOH Koce iojkhoh ry6bi 
O. PflXCKOBa n03B0J!HeT OUeHHTb BCTpeyaeMOCTb COBMeCTHbIX 3apa}KeHHH HeCKOJIbKHMH 
BH,qaMH TpeMaTO^ h npocJieflHTb ^HHaMH^HOCTb 3Toro noKa3aiejiH. Oco6eHHOCTb npo- 
Be.qeHHoro HCCJiejjOBaHHH - jjjiHTejibHbiH xapaKTep aHajiH3a nonyjiHijHH mojijiiockob 
h eflHHOBpeMeHHaH oueHKa cooTBeTCTByiomHx napaMeipoB y cobmcctho oSHTaiomHx 
nonyjiHUHH jjByx 6 jih3khx bhjjob xo3HeB, HMeiomHx cxojjHyio TpeMaTOjjo^ayHy. 


MATEPMAJIH H METOHH 

C6opbi mojijiiockob npoBOflHJiH b 1983-1994 rr. Ha 3ana,UHOH Koce iojkhoh ry6bi 
o. PnjKKOBa (CeBepHbiii apxnnejiar, KaHjjaJiaKmcKHH 3aJiHB Bejioro Mopn). Ot6op npo6 
BbinojiHHjiH Ha yqacTKe KaMeHHCTOH JiHTopaJiH ihhphhoh 30 m. B hhjkhch ^acTH yqacTKa 
(hhjkhhh 30Ha JiHTopaJiH) bo BpeMH OTJiHBa rpyHT npaKTHqecKH cnjiomb noKpbiT MaKpo- 
$HTaMH (b ochobhom 3to Fucus vesiculosus h Ascophyllum nodosum). B BepxHeii yacTH 
(cpeflHHH H BepXHHH 30HbI JIHTOpaJIH) BCTpe^aiOTCH JIHIHb OTfleJIbHbie nHTHa (J)yKOH,qOB, 
MaKCHMaJibHa ace njiomajjb OTKpbuoro rpyHTa. MHKpoKapTHpoBaHHe yqacTKa no3BOJiH- 
jio pa3pa6oTaTb CHCTeMy CTaHjjapTHbix c6opoB c BonpoH3BO,uHmHMCH rojj ot ro,qa 
npodpaHCTBeHHbiM pacnojioxceHHeM npo6. 

Ha yyacTKe c6opa excero^HO (KpoMe 1990 r.) b aBrycie bo BpeMH OTJiHBa 6paJiH 
npo6bi c njiomaflH 1/40 m 2 , pacnojioxceHHbie qepe3 paBHbie paccTOHHHH ot Hyjin rjiyGHH 
no BepxHeii yacTH JiHTopaJiH KaK Ha (jjyKoimax, TaK h Ha OTKpbiTOM rpyHTe. TaKan 
CHdeMa c6opoB no3BOJiHJia nojiy^aTb BbiSopKH H3 nonyjiHUHH L. obtusata , jiOKajiH3yio- 
meiiCH Ha MaKpo$HTax, h H3 nonyjiHium L. saxatilis , 3aHHMaiomeH KaK MaKpo$HTbi, TaK 
h yqacTKH oTKpbiToro rpyHTa. 

IIpn jiaSopaTopHoii pa36opKe Bcex mojijiiockob L. obtusata h L. saxatilis kojih- 
yecTBeHHO BbiSnpaJiH H3 npo6. jIhttophh o6ohx bh^ob BCKpbmajiH (3a HCKjiioqeHHeM 
ro,qoBajibix mojijiiockob) nojj 6nHOKyjiHpHbiM MHKpocKonoM MEH-2, MEM-9. IIpH 
BCKpbiTHH .ujih Kaxcjjoro MOJiJiiocKa onpejjejiHjiH Hajinyne 3apaxceHH0CTH TpeMaTOjjaMH, 
BH,q napa3HTa h (jjjih MHKpo^aJiJiHfl rpynnbi „pygmaeus”) CTeneHb ero 3pejiocTH. 
B nocJiejiHeM cjiy^ae HajiH^ne c^opMHpoBaHHbix nojjBHJKHbix MeTauepKapHH b cnopo- 
UHCTax o6o3Ha^aJiH KaK „3pejioe” 3apa;KeHHe (To^Hee HHBa3HOHHbie CTa^nn); Bee npe.r,- 
mecTByioLUHe CTajiHH pa3BHTHH napTeHHT h cnopouncTbi, cojiepjKamHe He nojiHocTbio 
c^opMHpoBaHHbie MeTauepKapHH, o6o3HaqaJiH KaK „He3peJibie”. JIjih onpe,qejieHHH 
napTeHHT h jih^hhok TpeMaTOji Hcnojib30BajiH pa6oTbi no,qjiHnaeBa (1979) h TajiaKTHo- 
HOBa (1983, 1984). 

Bcero bckphto 9539 oco6eii L. saxatilis h 6893 — L. obtusata. npejjBapHTejibHbiM 

aHaJIH30M yCTaHOBJieHO OTCyTCTBHe 3Ha^HMbIX pa3JIHHHH b 3apaxceHHOCTH MOJIJIIOCKOB 
L. saxatilis c OTKpbiToro rpyHTa h MaKpo<J)HTOB. TaKan ocoSeHHOCTb no3BOJiHJia o6be,qH- 
HHTb .qaHHbie, nojiy^eHHbie bjih stoto BH,qa c flByx THnoB cy^CTpaTOB. B pe3yjibTaTe 
.qjiH Kaacfloro ro,qa HCCJieflOBaHHH no Kaxc,qoMy BH,qy jihttophh 6biJiH nojiyyeHbi 3Ha^ 
qeHHH SKCTeHCHBHOCTH HHB33HH nonyjIHUHH TpeMaTOflaMH. Ha OCHOBaHHH 3apa;KeH- 
HOCTH MOJIJIIOCKOB KajKflblM BHflOM napa3HTOB paCCHHTaHbJ OJKHJjaeMbie yaCTOTbl 
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Ta6jiHL*a 1 

Bhaoboh cocTaB TpeMaTOfl, odHapyxceHHbix b nonyjinmiHx L. saxatilis h L. obtusata 
3anaflHOH kocbi IOxchoh ry6bi o. PnxcKOBa 

Table 1. A species list of trematodes found in L. saxatilis and L. obtusata populations 
from the west spit of the South Inlet of the Ryazhkov Isl. 


Bnn TpeMaTon h 

CeMeiicTBO 

3apaxceHHOCTb, % 

ycnoBHoe coicpameHHe 


L. saxatilis 

L. obtusata 

Microphallus piriformes (PIR) 

Microphallidae 

20.3-51.5 

19.9-50.3 

M. pygmaeus (PYG) 

it 

1.4-3.9 

2.8—5.1 

M. pseudopygmaeus (PSE) 

a 

0.2-2.3 

0.5-3.6 

M. triangulatus (TRI) 

a 

O 

1 

rH 

O 

in 

o 

1 

o 

He3peJibie CTaflHH MHKpoc^aJiJiHn 
rpynnbi „pygmaeus” (MICY) 

” 

p 

Vo 

1 

OO 

2.1-15.9 

Microphallus sp. (SPE) 

a 

0-0.2 

o 

1 

p 

4* 

Podocotyle atomon (POD) 

Opecoelidae 

0.1—1.3 

0.2—1.4 

Himasthla sp. (HIM) 

Echinostomatidae 

0.7-3.9 

0-2.4 

Renicola sp. (REN) 

Renicolidae 

0-0.3 

o 

p 

cr> 

Notocotylus sp. (NOT) 

Notocotylidae 

0-0.6 

0-0.5 

Cryptocotyle lingua (CRY) 

Heterophyidae 

O 

O 

4*. 

0-0.2 


IIpHMeuaHHe. 3necb h b Ta6n. 2—4: b acoCicax — ycnoBHbie o6o3HaueHHH bhaob TpeMaion. B rpatfce 
„3apaxceHH0CTb” naH pa3Max h3M6huhbocth 3apaxeeHHOCTH pa3HbiMH BHnaMH TpeMaion b noceJieHHHx jihttophh 
3a nepnofl 1983—1994 rr. 


nOHBJieHHH COBMeCTHbIX 3apaXCeHHH (HCXO.I1H H3 THnOTe3bI CJiy^aHHOH KOM6HHailHH 
HeCKOJIbKHX BH^OB TpeMaTOfl B OflHOH 0C06H X03HHHa). CpaBHeHHe OXCH^aeMblX H 
Ha6jno,qaeMbix qacTOT npoBOflHJiH npn noMomn KpmepHH x 2 c nonpaBKOH Ha rpynnn- 
poBKy (Yp6ax, 1964). 


PE3YJ1BTATH 

3a Becb nepHO.ii HCCJienoBaHHH b nonyjinijHHx jihttophh Ha 3ananH0H Koce iojkhoh 
ry6bi o. PnxcKOBa oOHapyxceHo 10 bhuob TpeMaTOjj. CocTaB napa3HT0B nByx bhuob 
JIHTTOPHH HfleHTHqeH. CxOflHO H COOTHOHieHHe 3KCT6HCHBHOCTH HHBa3HH OTJjeJIbHblMH 
BHjjaMH TpeMaTOn (Ta6ji. 1). HanGoJiee BbicoKa 3apaxceHHOCTb mojijiiockob M. piriformes, 
HOCTHraiomaH b OTjjejibHbie roubi 6ojiee 50 %. SKCTeHCHBHOCTb HHBa3HH sthm napa3H- 
tom cymecTBeHHO MeHHeTcn ron ot rona (pa3Max pa3JiH*iHH uocTHraeT 6oJiee qeM nBy- 
KpaTHOH BeJinqHHbi) (cm. pHcyHOK,a,e). flHHaMHqHa TaKxce BejiH^HHa 3apa)KeHHOCTH 
mojijiiockob He3pejibiMH CTajjHHMH MHKpo^aJUiHji rpynnbi „pygmaeus”. 

3apaxceHHOCTb upyrHMH BHjjaMH napa3HTOB 3Ha*nrrejibHO HHxce (He npeBbimaeT 
HecKOJiLKHx npoijeHTOB) h He npeTepneBaeT 3Ha*iHTejibHbix H3MeHeHHH 3a nepHOU 
HCCJiejlOBaHHH. 

CoBMecTHbie 3apaxceHHH jjByMH BHjjaMH TpeMaTOH Ha6jno,qaiOTCH exceronHO. ^acTO- 
Ta hx HeBbicoKa - ot 0.5 no 4.9 % - h onunaKOBa hjih o6ohx bhjjob xo 3 neB. BaxcHO 
CTMeTHTb, ^TO H3MeHeHHe uojih mojijiiockob, Hecymnx HBOHHyio HHBa3Hio, b nocjie- 
.qoBaTejibHbie ronbi cKoppejinpoBaHO c ypoBHeM 3apaxceHHOCTH M. piriformes (cm. pn- 
cyH0K,a,2) (r = 0.76, P < 0.01 ujih L. saxatilis ;, r = 0.72, P < 0.01 hjih L. obtusata). Moji- 
jiiockh, HecymHe onHOBpeMeHHo 3apaxceHHe TpeMH BHjjaMH TpeMaTon? o^ieHb pejjKH. 
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SKCTeHCHBHOCTb HHB2L3HH L. SaXdtiUs H 
L. obtusata Ha 3ananHOH Koce icokhoh rydbi 
o. PnxcKOBa b 1983—1994 rr. 

no och adcnncc — roji c6opa, no och opjmHar — 
3 KcieHCHBH 0 CTb HHB33HH (%); A, B — 3apaxceH- 
Hocib b nonyjiHUHHx L. saxatilis; B, r — b no- 
nyjiHUHH L. obtusata; xeMHbie KpyxcomcH — 
3apaaceHH0CTb M. piriformes, CBeuibie — 3apa- 
XCeHHOCTb He3peJIbIMH CTaflHHMH MHKpO(|>aJIJIHfl 
rpynnbi j^ygmaeus", KBaapaibi — uacTora 
flBOHHbIX 3apaXCeHHH. 

Prevalence of trematode infection in L. saxa¬ 
tilis and L. obtusata from the west spit of the 
South Inlet of the Ryazhkov Isl. in 1983-1994. 

B nonyjimiHH L. saxatilis eflHHim- 
Htie HaxoflKH TaKHx ocoGefl Gbijih 
c^ejiaHH jihuib b 4 rofla H3 11. Ann 
L. obtusata OTMe^eHbi RBe Taicne oco- 
6 h b 1989 r. 

Bh^oboh cocTaB TpeMaTO.il, BCTpe- 
naiomuxcH b flBOHHtix 3apa^ceHH5ix, 
OTpa}KaeT BejinnwHy aKCTeHCHBHOCTH 
HHB33HH COOTBeTCTByiOlUHMH BHflaMH 
(Ta6n. 2). TaK, HanGonee nacTO BCTpe- 
qaioiuHHCH napa3HT M. piriformes 
o6Hapy)KeH b coneTaHHH co bccmh 


TadJinua 2 

Bhboboh cocTaB h KOJirraecTBo «bohhlix 3 apaxceHHH, odHapyxceHHbix b nonyjinuHHx 
L. saxatilis h L. obtusata 3a nepnon nccJie«OBaHHH (1983—1994 rr.) 

Table 2. Species composition and number of double trematode infections 
found in L. saxatilis and L. obtusata populations in 1983-1984 



npHMeuaHHe. Han jmaroHajibio ( 3 Be 3 flomcH)ladjiHijbi npHBeaeHbi naHHbie jijih L. obtusata, nonnnaro- 
Hanbio — jyiH S. saxatilis . B rpatfce „N” yKa3aH0 odmee kojihucctbo ocoden xo3HHHa, 3apaxceHHbix cooTBercT- 
ByioumM napa3HT0M, HanneHHoe 3a nepnon HCCJienoBaHHH. 
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TaGjimja 3 

CoBMecTHoe napa3HTHpoBaHH6 TpeMaTozt Tpex bhhob b MOJiJiiocKax L. saxatilis h L. obtusata 
b nonyjiHUHHx 3anaztHOH kocbi K):khoh ry 6 w o. PnaocoBa 

Table 3. Triple trematode infections in the molluscs L. saxatilis and L. obtusata in populations 
of the west spit of the South Inlet of the Ryazhkov Isl. 


BHfl X03HHHa 

TpeMaroflbi 

Tor 

^HCJieHHOCTb 

oxcHflaeMan 

HaOnioflaeMaH 

I 

L. saxatilis 

PIR/H1M/NOT 

1984 

0.018 

i 


PIR/PSE/POD 

1986 

0.026 

i 


P1R/PYG/REN 

1993 

0.009 

i 


PIR/PYG/HIM 

1994 

0.393 

3 

L. obtusata 

PIR/PYG/HIM 

1989 

0.066 

1 


PIR/POD/NOT 

1989 

0.004 

1 


ocTaJitHbiMH BHflaMH TpeMaTO.it. B nonyjinitnn L. saxatilis Han,iteHbi Bee B03M0xcHbie 
nonapHbie co^eTaHHH stoto Bima c .itpyrnMH BHflaMH TpeMaio.it. JIjih L. obtusata He 06 - 
HapyxceHo cobmccthbix 3 apaxceHHH M. piriformes-M. triangulatus n M. piriformes - 
ReniCOla Sp., TO), BH^HMO, CBH3aH0, C OflHOil CTOpOHbl, C MeHbllieH SKCTeHCHBHOCTbK) 
HHB 33 HH, a C .ItpyrOH - C HeCKOJIbKO MeHbUIHMH 06 beMaMH Bbl 6 opOK 3TOrO MOJIJIIOCKa. 

flpyrne npe^CTaBHiejiH Mmcpo^ajunm rpynnbi „pygmaeus” M. pygmaeus n M. pseudo- 
pygmaeus, 3apaxceHH0CTb kotopmmh cymecTBeHHO Hnxce ajih mojijiiockob o6ohx bh^ob, 
o6HapyxceHbi b cotieiaHHH cootbctctbchho c 4 h 3 BHjtaMH napa3HT0B b nonyjinitnnx 
jihttophh (ia6Ji. 2). TpeMaTOflbi, BCTpe^aiomnecH eme 6ojiee pejtKo, npaKTHqecKH He 
OTMe^eHbi b coBMecTHbix 3apaxceHHHx, noxcajiyn, 3a ncKJnoqeHneM o^hoh HaxoflKH 
Himasthla sp. BMecTe c Notocotylus sp. b nonyjinitnn L. saxatilis n o^hoh Haxo^KH Podo- 
cotyle atomon BMecTe c Notocotylus sp. b nonyjinitnn L. obtusata. 

Bee cJiy^an coBMecTHoro napa 3 HTHpoBaHHH Tpex bh^ob TpeMaTO^ CBH3aHbi c M. pi¬ 
riformes. flBa flpyrnx BHjta napa3HT0B MoryT 6biTb pa3JiHtiHbiMH. HeMHorne o6HapyxceH- 
Hbie BapnaHTbi TpoiiHbix 3apaxceHHH nepeTOCJieHbi b Ta6n. 3. Otmcthm, *ito BCTpe*iae- 
MocTb TpoiiHbix 3apaxceHHH bo Bcex cJiy^ianx Ha 1-2 nopsmKa Bbirne pac^eTHOH. 

BoJiee ^eTaJibHbiH aHaiiH3 qacTOTbi coBMecTHbix 3apaxceHHH bo3moxcch npH co- 
nocTaBjieHHH oxcn^aeMbix h peajibHbix qacTOT. IIoflo6HbiH pac*ieT bo3moxcch He ^jih 
B cex nap BHflOB TpeMaTOfl H3-3a HH3K0H aKCTeHCHBHOCTH HHB33HH 60 JIbIHHHCTB 0 M 
napa3HT0B o6ohx bh^ob xo3neB. 


1. COBMeCTHhie 3apaJKeHHH CnopOimCTOHflHLIMH BHJtaMH TpeMaTOJt 

HccjieflOBaHHe BCTpe^aeMocTH MHKpo(J)ajiJiH,it rpynnbi „pygmaeus” b coBMecTHbix 
3apaxceHHHx 3aTpyflHHeTCH B03MoxcHbiM Hefloy^eTOM ^BOHHbix HHBa3HH, o6ycJioBjieH- 
hom MoptJJOJiormiecKOH 6jiH30CTbio BHflOB 3 toh rpynnbi. B stom OTHomeHnn, noxcaJiyn, 
jiHinb flaHHbie no cobmccthoh HHBa3nn M. piriformes n M. pygmaeus moxcho CTOTaTb 
6e3ynpeqHbiMH, TaK KaK MeTaitepKapnn sthx bh^ob xopomo pa3Jin^aioTC5i flaxce no 
pa3MepHbiM xapaKTepncTHKaM. 

fljin 3 toh napbi bh^ob OTMe^eHo cooTBeTCTBne SMnnpn^ecKHx n Teopem^ecKH 
paCC^HTaHHblX ^aCTOT flBOHHblX 3apaXCeHHH B O0OHX BHflaX X035ieB , Ha npOTHXCeHHH 
6ojibmen *iacTH nepno^a nccneflOBaHnn. OflHaKo .itaHHbie 1983 n 1984 rr. noKa3biBaiOT, 
*ito b nonyjinitnn L. saxatilis sth Bn^bi napa3HT0B b coBMecTHbix 3apaxceHnnx 


4 napa3HTOJiorHH, N° 6, 1995 r. 
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Ta6JiHua 4 

Ouemca MeTOflOM x 2 cJiy^anHOCTH abohhmx 3 apaxceHHH, obHapyxceHHbix b nonyjiHUHHx 
L. saxatilis h L. obtusata 3 anaflHOH kocm IOxchoh rybbi o. PnxcKOBa 

Table 4. Chi-square estimations for the null hypothesis suggesting a random coincidence of trematodes 
in double infections found in L. saxatilis and L. obtusata populations from the west spit 
of the South Inlet of the Ryazhkov Isl. 


Ton 

PIR/PYG 

A 

PIR/ 

POD 

B 

PIR/ 

NOT 

PIR/H1M 

MlCy/ 

HIM 


L. s. 

L. o. 

L. s. 

L. o. 

L. s. 

L. s. 

L. o. 

L. s. 

L. s. 

L. o. 

L. s. 

1983 

7.71* 

1.65 

0.06 

1.31 

0.16 

3.90* 

2.64 

_ 

1.18 

_ 

_ 

1984 

16.49* 

6.19* 

0.05 

- 

- 

5.29* 

- 

- 

0.98 

- 

- 

1985 

0.48 

0.38 

- 

- 

- 

0.05 

- 

0.72 

0.06 

- 

- 

1986 

0.23 

0 

182 

- 

3 

0.002 



- 

- 

- 

1987 

0.9 

0.5 

1.82 

- 

- 

0.16 



- 

- 

- 

1988 

0.59 

0.59 

- 

- 

- 

0.45 

- 

- 

- 

- 

- 

1989 

1.52 

1.15 

0.03 

- 

- 

0.88 

- 

- 

1.92 

- 

- 

1991 

0.98 

1.1 

1.09 

- 

- 

2.73 

- 

- 

0.01 

- 

- 

1992 

1 

0.33 

- 

- 

- 

0.01 

- 

- 

0.58 

- 

- 

1993 

0.97 

0.15 

- 

- 

- 

0.03 

- 

- 

0.31 

- 

- 

1994 

0.01 

1.03 

1.79 

- 

- 

2.59 

- 

- 

0.001 

0.001 

3.88* 


IIpHMe^aHHe. A — cyMMapHbie naHHbie no coBMeciHbiM 3 apaxceHHHM moObiM H3 bhaob MHKpo^aJiJinn 
rpynnw „pygmaeus " h JiioObiM npyrHM cnopoijHCTOHflHbiM bhaom; B — cyMMapHbie naHHbie no coBMeciHbiM 
3apaxceHHHM mobbiM H3 cnoponHCTOHflHbix h jik)6mm H3 penHOHflHbix BHnoB. L. s. - L. saxatilis , L. o. - L. ob¬ 
tusata. 3Be3flouKa (*) — cJiyqan nociOBepHbix pa3JinuHH (P < 0.05), inpe — cJiy^an, Korna pacuer 3 HaueHHH 
X 2 HeB 03 MoxceH H 3 - 3 a hh3koh whcjichhocth (oxcHnaeMoe 3HaueHHe MeHtine 3). HaHHbie no 3 apaxceHHHM L. obtu¬ 
sata napaMH ipeMaion PIR/POD, PIR/NOT h MICy/HIM b rabjinne He npHBeneHbi, iaK KaK pacuei 3 HaueHHH 

X 2 HeB03M0XCeH HH B OflHH TOfl. 


BCTpe^iaiOTCH peace, qeM sto .ejojdkho 6bitb b cJiy^aiiHbix comiaHHHx npw .uaHHbix 3Ha*ie- 
hhhx 3KCTeHCHBH0CTH HHBa3HH (P < 0.05, Ta6ji. 4). MHTepecHo, mo b nonyjiHitHH flpyro- 
ro bhrsl xo 3 HeB, L. obtusata, aHaJionBiHbiH 3 (JxJ)eKT Ha6jno,uaeTCH e^HHCTBeHHbm pa3 
h TaKxce b 1984 r. (Ta6u. 4). 

JlaHHbie xiByx JieT (1983 h 1986) no3BOJiHK)T CTaTHCTHmcKH oueHHTb cJiy^aiiHocTb 
co^eTaHHH M. piriformes-Podocotyle atomon b nonyjiHitfiH L. saxatilis. OTKjioHeHne ot 
^acTOTbi, 3a,iiaHHOH cJiy^aiiHbiM comTaHHeM napa3HTOB, He o6HapyaceHo. 

TaKoii ace pe3yjibTaT nojiymH h npH HCCJie^OBaHHH comiaHHH cyMMapHO MHKpo- 
(Jjajuum rpynnbi „pygmaeus” (BKJiioqaH HeHHBa3HOHHbie CTaflHH 3thx napa3HTOB) 
h cyMMapHO ocTaJibHbix cnopoiiHCTOH^Hbix bh^ob (Podocotyle atomon , Renicola sp., 
Microphallus sp.)* HH3KHe ^hcjichhocth nocJie^HHx He Bcer.ua uaiOT B03MoacHOCTb pac- 
c^HTaTb CTaTHCTH^ecKHe KpHTepHH, o^HaKo .uaace npodoe conociaBJieHHe TeopeTH- 
^eCKH paCC^IHTaHHblX ^aCTOT flJIH 3THX CO^eTaHHH C SMnHpH^eCKHMH CBHfleTeJIbCTByeT 
o cJiy^aiiHOH KOMSHHaitHH paccMaipHBaeMbix KOMnjieiccoB bhuob napa3HTOB b xo- 
3HeBax. 


2. CoBMecTHbie aapaacemiH cnopouHCTOH^HbiMH h pejpioHAHbiMH BHqaMH 

B KamcTBe nepBoro rnara b oueHKe B 03 MoacHbix B 3 aHMo,neHCTBHH napa 3 HTOB 6 biJiH 
paCCMOTpCHbl CO^eTaHHH JIK) 6 orO CnopOUHCTOH^HOrO BHfla C JIK) 6 bIM pe^HOH^HblM 
(Himasthla sp., Cryptocotyle lingua , Notocotylus sp.). flaHHbie CBHueiejibCTByT o tom, mo 
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b nonyjiHUHH L. saxatilis b 1983 h 1984 rr. cymecTByeT HeKOToptiH CTaTHCTH^ecKH 3 Ha- 
tomlih fle^mjHT TaKHx co^eTaHHH (P < 0.05, Ta6n. 4). B to xce BpeMH no pe3ym>TaTaM, 
nony^eHHLiM b ocTaJibHbie roflbi, stot 3$$eKT He BbiHBJineTCH. OicyTCTByeT ohhb no- 
nyjiHHHH L. obtusata , r^e HaSmoflaeTCH cJiyqaHHoe co^eiaHHe npeflCTaBHTeneH sthx 
HByx rpynn bh^ob. 

Bonee ^eiaJibHoe paccMOTpeHHe 3apa;xeHH0CTH 0T,qeJibHbiMH BH^aMH cBH^eTejibCT- 
ByeT 06 OTCyTCTBHH OTKJIOHeHHH OT CTaTHCTH^eCKH 3 a,IjaHHOH ^aCTOTbl flJIH nap M. pi - 
riformes-Notocotylus sp. n M. piriformes-Himasthla sp. HeoSxoflHMo OTMeTHTb, ^to CTa- 
THCTnqecKHH aHaJiH 3 co^eiaHHH b 3thx napax bo3mox(ho npoBecTH no Maiepnany ^ane- 
ko He Kaxcfloro ro.ua H 3 - 3 a hh3Koh 3 Kct 6 hchbhocth HHBa 3 HH peunoHUHoro BH^a. Pac^eT 
X 2 ujih napbi M. piriformes-Cryptocotyle lingua BOBce He yuaeTcn BbinoJiHHTb hh ujih 
oflHoro roua y o 6 ohx bhuob xo3neB. Bee tkq coBnaueHHe TeopenniecKH paccqHTaHHbix 
h peanbHo Ha6jiioflaeMbix (nyTb o^eHb hh3Khx) ^acTOT co^eTaHHH uaeT ocHOBaHne cmi- 
TaTb ^BOHHbie 3apaxceHHH M. piriformes c acaxtubiM H3 peuHOHUHbix bhuob cnyqaHHbiM 
coGbiTHeM. OqeBHflHo, ero qacTOTy onpeueJineT TOJibKo 3 KCTeHCHBH 0 CTb HHBa 3 HH coot- 
BeTCTByKDtUHMH BHflaMH TpeMaTOfl. 

AHaJiH3 npnypo^eHHocTH upyrnx cnopoijHCTOHUHbix bhuob k peuHOHUHMM HeB03- 
MoxceH H3-3a hh3Khx 3Ha*ieHHH 3apaxceHHocTH. Jlnnib HecKOJibKo 6onee BbicoKan 3a- 
paxceHHocTb He3peJibiMH CTauHHMH MHKpo(J)aJuiH,q rpynnbi „pygmaeus” no3BOJineT 
paccMOTpeTb BCTpe^aeMocTb napa3HTOB Ha sthx CTauHHx pa3BHTHH cobmcctho c Hi- 
masthla sp. 

npeflBapHTejibHbie uaHHbie, ocHOBaHHbie Ha conocTaBJieHHH 3MnHpH*iecKHx h Teo- 
peTHqecKHX qacTOT, CBHueTenbCTByioT o qpe3BbmaHHOH peuicocTH coBMecTHoro oBHapy- 
xceHHH 3 thx napa3HTOB. TaK, b nonyjiHHHH L. obtusata TaKHx co^eTaHHH BOo6me He 
oBHapyxceHo 3a Becb nepnou HCCJieuoBaHHH, b to BpeMH KaK TeopeTHqecKan qacTOTa hx 
noHBJieHHH xoTb h HeBeJiHKa, ho OTJunma ot HyjiH. JIjih L. saxatilis uaHHbie 3a 8 neT H3 
11 TaKXCe CBHfleTeJIbCTByiOT 06 OTCyTCTBHH CO^eTaHHH 3THX TpeMaTOfl B OflHOM H TOM xce 
MOJiJiiocKe. HenapaMeTpHqecKHH KpuTepHH YnJiKOKcoHa, yqHTbiBaioiuHH BejnniHHy 
h 3HaK pa3JmqHH oxcH^aeMon h Ha6jno,qaeMOH qacTOT 3Toro co^eTaHHH Ha npoTHxceHHH 
nepnoua HCCJieuoBaHHH, CBHueTejibCTByeT o CTaTHCTHqecKH 3Ha*iHMOM CHCTeMaTH^e- 
ckom npeBbimeHHH TeopeTHqecKOH qacTOTbi Hau aMmipn^ecKOH (P < 0.05 ujih o 6 okx 
BH flOB JIHTTOPHH). B 3TOM OTHOUieHHH BaXCHbl uaHHbie 1994 r., Kor^a 3KCTCHCHBHOCTb 
HHBa3HH He3pejibix CTaflHH pa3BHTHH MHKpo^aJuinu rpynnbi „pygmaeus” h Himasthla 
sp. no3BOJineT oueHHTb hx coBMecTHyio BCTpe^aeMocTb b nonyjinijHH L. saxatilis npH 
noMonm KpHTepHH x 2 - AHaJiH3 noKa3biBaeT, ^to OTcyTCTBHe co^eTaHHH sthx napa3HTOB 
b coBMecTHbix 3apaxceHHHx b 1994 r. uocroBepHo OTJnniaeTCH ot TeopeTHqecKH paccra- 
TaHHOH BejnnniHbi (P < 0.05) (Ta6n. 4). 


OBCYMPEHME 

MHoroneTHee HccJieuoBaHHe napa3HT-xo3HHHHbix chctcm, o6pa30BaHHbix mojijhoc- 
KaMH L. saxatilis h L. obtusata u napa3HTHpyioinHMH b hhx TpeMaTo^aMH, noKa3biBaeT, 
BO-nepBbix, BbicoKyio ycTOH^HBOCTb KOMnneKca bh^ob napa3HTOB, CBH3aHHbix c nony- 
JIHHHHMH X03HHHa. Bo-BTOpbIX, HeoSxOOTMO OTMeTHTb nOCTOHHHO HCBblCOKyiO 3apa- 
XCeHHOCTb GoJIbHIHHCTBOM BHflOB TpeMaTOfl. Ha 3TOM $OHe pe3KO BbmeJIHeTCH BbICOKaH 
h HcnbiTbiBaiomaH 3HaTOTejibHbie KOJieSaHHH 3KCTeHCHBH0CTb HHBa3HH M. piriformes 
b nonyjiHUHHx o6ohx bh^ob. B uejioM ^aHHbie no 3apax<eHH0CTH mojijiiockob no 3 BOJin- 
iot yTBepxc^aTb, ^to mm HMeeM .qejio co cjioxchbuihmhch, ycTOH^HBO BocnpoH3BOflHinn- 
mhch napa3HT-xo3HHHHMMH CHCTeMaMH. fljiH coo6mecTB napa3HTOB b nonyjiHHHH xo- 
3HHHa 3 to 03Ha^iaeT ^ocTaTO^HO CTaSHJibHyio bo BpeMeHH rpynnnpoBKy (component 
community, no Holmes, Price, 1986), b kotopoh B03MoxcHbi MexcBH^OBbie B 3 aHM 0 - 
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fleiiCTBHH TpeMaTOfl Ha ypoBHe rpynnHpoBOK BHyipn oco6h xo3HHHa (infracommunities, 
no Holmes, Price, 1986). 

^aCTOTa 3apa)KeHHH MOJUIIOCKOB HCCKOJIbKHMH BHflaMH TpeMaTOfl OflHOBpeMeHHO 
MOHeeT paCCMaTpHBaTLCH KaK OJJHH H3 nOKa3aTCJieH MOKBHJJOBblX B3aHMOfleHCTBHH 
napa3HTOB. 3aMeTHM, mo HCCJiejjOBaHHe stoto noKa3aTejm b npupo^Hbix nonyjinuHHx 
conpnxceHo c onacHOCTbio 3 aHHXceHHH HaGjnojjaeMOH qacTOTbi no cpaBHeHHio c TeopeTH- 
qecKH pacc^HTaHHOH 3a c^eT oG'bejjHHeHHH pa3HopoflHbix Bbi6opoK (HanpHMep, H3 
pa3Hbix MecT hjih coGpaHHbix b pa3Hoe BpeMH h noaTOMy pa3JiHqaioinHxcH no BejinraHe 
3KCTCHCHBHOCTH HHBa3HH) (SoUSa, 1993). HmCHHO nOSTOMy MbI He npOH3BO,E(HJIH oGteAH- 
HeHHH MaTepnaJiOB 3a pa3Hbie rojjbi, a caMH c6opbi npoBOjjHJiH KaxcflbiH roj* no MaKCH- 
MaJIbHO CTaHflapTH30BaHH0H MeTOflHKe H B CXCaTbie epOKH. 

flpyran npu^HHa pa3JHmnH HaSmoflaeMbix h pac^eTHbix qacTOT - B03MOJKHoe H3Me- 
HeHne npoflOJixcHTejibHOCTH jkh3hh MonmocKa npn mhoxccctbchhom 3apajKeHHH. HanpH¬ 
Mep, ecJiH coBMecTHoe napa3HTHpoBaHHe CHJibHO yBeJuniHBaeT cMepTHOdb xo3HHHa, to 
b nonyjinuHH GyjjeT Ha6jnoflaTbCH ae(J)HUHT ocoGeii c cooTBeTCTByioinHM co^eiaHHeM 
napa3HTOB. OjjHaKO npoHBJieHHe TaKoro 3$(J)eKTa, no-BH^HMOMy, MOxceT 6biTb CBH3aHO 
TOJIbKO C BbICOKHMH 3Ha^eHHHMH 3KCTCHCHBHOCTH HHB33HH H pe3KHMH H3MeHCHHHMH 
}KH 3 Hecn 0 C 06 H 0 CTH X03HeB npH COBMeCTHOM napa3HTHpOBaHHH TpeMaTOfl. 

HccJieflOBaHHH npHpojjHbix nonyjinuHH mopckhx h npecHOBO^Hbix mojijiiockob 
CBHfleTejibCTByiOT, mo CTaTHCTH^ecKoe otkiiohchhc qacTOTbi MHOxcecTBeHHbix 3 apaxce- 
hhh ot cJiyqaiiHOH BejnmHHbi - He pejjKoe HBJieHHe (Vaes, 1979; Lauckner, 1980; Sousa, 
1993). KaK npaBHJio, TaKHe jjaHHbie no3BOJiHK)T aBTopaM roBopHTb o HajunniH B3aHMO- 
.ueHCTBHH napa3HTOB BHyipH oco6h xo 3 HHHa. HamH .uaHHbie b stom oTHomeHHH, Hao 6 o- 
poT, noKa3biBaiOT jjocTaTomio cjiyqaiiHoe pacnpejjejieHHe napa3HTOB b jjBOHHbix 3apa- 
xceHHHx. Bejjymyio ponb b 3 apaxceHH 0 CTH mojijiiockob HrpaeT M. piriformes. HeyjjHBH- 
TejIbHO, mO 3TOT BHfl BCTpe^aeTCH B nOflaBJIHIOmeM 60 JIbIUHHCTBe COBMeCTHbIX 
3 apaxceHHH. CnopouHCTbi M. piriformes 3 a BpeMH HCCJiejjOBaHHH 3 a$HKCHpoBaHbi 
b flBOHHbix 3 apa;KeHHHx co BceMH ocTaJibHbiMH TpeMaTOjjaMH, BKjiKman HaHSojiee 
pejjKO BCTpeqaiomHecH, mo CBHjjeTejibCTByeT 06 OTcyTCTBHH no KpaHHeii Mepe hckjho- 
qaiOmHX aHTarOHHCTHqeCKHX B3aHMO,IjeHCTBHH JJJIH 3THX CO^eTaHHH. KpOMe Toro, KOJIH- 
qecTBo jjBOHHbix HHBa3HH, oGHapyxcHBaeMbix tor ot rojja, npHMO nponopuHOHajibHO 
SKCTeHCHBHOCTH HHBa 3 HH M. piriformes, mo, noMHMo npoqero, mojkct cjiyjKHTb kocbch- 

HblM CBHJjeTejIbCTBOM OTCyTCTBHH CHJIbHbIX B3aHMOfleHCTBHH 3TOTO BHfla C OCTaJIbHbl- 
mh. B uejiOM KOJiH^ecTBo coBMecTHbix HHBa3HH onpejjejraeTCH JiHmb BepomHOCTbio jjjih 
flByx napa3HTOB BCTpeTHTbcn b ojjhoh oco6h xo3HHHa. Otmcthm h eme ojjHy ocoSeH- 
HocTb: .qHHaMHKa 3apa;KeHHOCTH nonyjinuHH L. saxatilis h L. obtusata coBna^aeT; coot- 
BeTCTBeHHO h BCTpe*iaeM0CTb jjBOHHbix 3apaxceHHH 3a 11-jieTHHH nepHOfl b nonyjinuHnx 
3THX BHJJOB X03HCB OKa3bIBaeTCH BbICOKO CKOppeJIHpOBaHHOH. Ilo HameMy MHeHHIO, 3TO 

(BMecTe c HfleHTH^HOH TpeMaTOflO(J)ayHOH h npaKTHqecKH o^HHaKOBbiM cooTHomeHHeM 
3apaxceHHOCTH pa3HbiMH BHflaMH TpeMaTOfl) CBHfleTejibCTByeT o 6jih30cth cTpyKTypbi 
cooSmecTB napa3HTOB b nonyjiHUHHx flByx bh^ob mojijiiockob. 

npH aHaJIH3e MeJKBHflOBbIX OTHOHieHHH TpeMaTOfl B X03HHHe B3aHMOfleHCTBHe 
cnopouHCTOHflHbix BHflOB BbiHBJineTCH, noxcajiyii, HaHGojiee pe^Ko. OcHOBHan npH^HHa 
TOMy, BHJJHMO, HeB03M0JKH0CTb npHMbIX B3aHMOflCHCTBHH no npHHIJHny „XHIUHHK- 
}KepTBa”. B to ace BpeMH .qjih sthx napTeHHT ocoSyio 3Ha^HM0CTb MoryT HMeTb KOHKy 
peHUHH 3a MeCTO nOCeJieHHH H nHmy, He HCKJIIOqaiOTCH H XHMH^eCKHe B3aHMOfleHCTBHH 
HMeiOTCH OTfleJIbHbie npHMepbl „OTpHUaTejIbHbIx” B3aHMOfleHCTBHH CnOpOUHCT C OflHO 
3HaqHbiM AOMHHHpoBaHHeM oflHoro BHfla Hafl .upyrHM (Lie, 1973; Basch e. a., 1969 
Sousa, 1992), b tom ^HCJie cpe^H npeflCTaBHTejieii ceM. Microphallidae (Vaes, 1979) 
nocjieflHHH cJiy^aii o6o3HaqaeTcn aBTopoM KaK „cHJibHbiii aHTaroHH3M”. Bbmo,u c^ejiaH 
Ha ocHOBe CTaTHCTHqecKoro aHajiH3a BCTpe^aeMocTH flBoiiHbix 3apa}KeHHH Maritrema 
subdolum h Microphallus claviformis b npHpoflHOH nonyjinuHH Hydrobia stagnorum . 
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Haiim aaHHbie He oSHapyxcHBaioT cK 0 JibK 0 -HH 6 yub 3 HaHHTejn>Hbix B 3 aHM 0 ueHCTBHH 
cnopoHHCTOHflHbix TpeMaTOu. MHTepecHO, mo cnopoimcTbi M. piriformes h M. pygmaeus, 
KOTopbie He TOJibKo BecbMa 6jih3Kh b MoptfroJiorHHecKOM OTHomeHHH, ho h hmciot cxou- 
Hbie MecTa noceJieHHH b mojuhockc, Bee mat He hbjihiotch CHJibHbiMH aHTaroHHCTaMH. 
JlHIHb B Onpe^eJieHHbie rOflbl MOJKHO BbIHBHTb Ue^HIJHT UBOHHbIX 3apaXCeHHH, KOTOpblH 
MbI CKJlOHHbl oSbHCHHTb yBeJIHHeHHeM CMepTHOCTH X03HCB, HecyiUHX 3THX napa3HTOB. 
Bo 3 moxcho, KaKoe-TO HeSjiaronpHHTHoe coneTaHHe bhchihux ycJiOBHH b 1983-1984 rr. 
npHBejio k cymecTBeHHOMy yMeHbineHHio KOJnmecTBa mojijhockob, 3apaxceHHbix ouho- 
BpeMeHHO 3THMH UByMH BHflaMH napa3HTOB, npH^eM 3TO KOCHyJlOCb nonyJIHHHH o6ohx 
BHflOB MOJIJHOCKOB. B03M0)KH0, CXOUHbIMH StJ^eKTaMH oSycJiOBJieHa „HexBaTKa” 
coBMecTHbix 3apaxceHHH cnopoijHCTOHflHbix h pe^HOH^Hbix bhuob b 3th mat TO^bl B 
nonyjiHUHH L. saxatilis. 

Bhum TpeMaTOfl, HMeiomne peuHOHUHbie noKOJieHHH b xch3hchhom uHKJie, uaiOT 
3 HaHHTeJlbHO SOJlbine npHMepOB B3aHMOU6HCTBHH B M 0 JlJH 0 CKe-X 03 HHHe KaK c pe- 

EHOHEHbiMH, TaK h co cnopoijHCTOHflHbiMH BHflaMH (Haizinga, 1973; Lie, 1973; Fernan¬ 
dez, Esch, 1991a, 1991b; Sousa, 1992, h up.). Ouhhmh H3 HaHSojiee aKTHBHbix b stom 
OTHomeHHH noKa3biBaiOT ce6n napieHHTbi npeucTaBHTejieii ceM. Echinostomatida. 
CoBMecTHoe 3apaxceHHe sthmh napa3HTaMH c peuHHMH hjih cnopoijHCTaMH upyrHx bh- 
UOb 3aHacTyio BeueT k nojiHOMy HCTpebJieHHio napieHHT h uepKapmi „no,HHHHeHHoro” 
BH.ua (Lim, Heyneman, 1972; Sousa, 1992, 1993). B qacTHOCTH, oTMeqeHbi otkjiohchhh ot 
cJiynaHHbix coneTaHHH b ubohhmx 3apaxceHHHx uhh npeucTaBHTejieii poua Himasthla 
(Vaes, 1979; Sousa, 1993), KOTopbie MoryT cBHueTejibCTBOBaTb o nouaBJieHHH hjih bm- 
TecHeHHH napTeHHT upyrnx bhuob. B nonyjiHimnx Littorina littorea OTMenaeTCH ot- 
cyTCTBne coneTaHHH Himasthla elongata-Cryptocotyle lingua (a6cojnoTHbiH aHTaro- 
hh 3 m), cJiynaHHbie coneTaHHH H. elongata c Microphallus pygmaeus h c Renicola roscovita 
(Lauckner, 1980). 3a Bee BpeMH HCCJieuoBaHHH mm TaKxce He oSHapyxouiH Himasthla sp. 
b HBOHHbix 3 apaxceHHHx c Cryptocotyle lingua, ouHaKO cjihhikom HH 3 Kan skctchchb- 

HOCTb HHBa3HH JIHTTOpHH 3THMH napa3HTaMH He n03B0JIHCT TOBOpHTb O B03M0XCHbIX 
B3aHMOUeHCTBHHX. OTCyTCTBHe COHCTaHHH MOJKHO 06 bHCHHTb HHCTO CTaTHCTHHeCKHMH 

npHHHHaMH. AHajiorHHHO He yuaeTcn oueHHTb othoihchhh Himashtla sp. c M. pygmaeus 
h Renicola sp. Otmcthm Jinuib, mo BCTpenaeMOCTb Himasthla sp. BMecre c HHBa3HOHHbi- 
mh CTauHHMH M. piriformes (BHua, oneHb 6jiH3Koro k M . pygmaeus) TaKxce He OTJHwaeT- 
ch ot cJiynaHHOH, h, TaKHM o6pa30M, B 3 aHMoueHCTBHH b nape Himasthla sp ,-M. piri¬ 
formes, no-BHUHMOMy, cooTBeTCTByioT TOMy, mo JlayKHep (Lauckner, 1980) yKa3biBaeT 
UJiH H. elongata h M. pygmaeus . 

OneHb BaxcHbiMH npeucTaBJiHioTCH uamibie o cobmccthoh BCTpenaeMocTH Himasthla 
sp. h HeHHBa3HOHHbix CTauHH pa3BHTHH MHKpo$aJiJiHu rpynnbi „pygmaeus fle^HijHT 
hx coBMecTHbix 3apaxceHHH no3BOJineT npeunojiojKHTb, mo onepeuHOCTb 3apaxceHHH 
mojijhockob 3thmh napa3HTaMH cymecTBeHHa ujjh uaubHeiimero pa3BHTHH napa3HTOB. 
TaK, ecJiH Himasthla sp. nonauaeT b MOJiJiiocKa, yxce 3apaxceHHoro c$opMHpoBaHHbiMH 
cnopouHCTaMH M. piriformes, to napa3HTbi cocymecTByioT (sto OTpaxcaeTcn b oSHapy- 
xceHHOM HaMH cJiynaHHOM coneTaHHH sthx TpeMaTOu). IlepBHHHoe 3apaxceHHe hhttophh 
Himasthla sp., bo3moxcho, npeuoTBpamaeT nocjieuyiomee 3apaxceHHe MHKpo^aJiJiHuaMH 
rpynnbi „pygmaeus” (npn stom Ha6jnouaeTCH 3HaHHTejibHbiH uc^huht He3penbix CTa- 
UHH 3thx napa3HTOB b 3apaxceHHHx BMecTe c Himasthla sp.). Bo3MoxcHOCTb peanbHoro 
cymecTBOBaHHH TaKHx OTHomeHHH nouTBepjKuaeTCH uaHHbiMH no upyrHM napa3HT- 
xo3HHHHbiM cHCTeMaM (Lie, 1969; Fernandez, Esch, 1991, 1991b). TaK, b nape sxhhocto- 
MaTHUHbix TpeMaTOu Echinostoma audyi h Hypoderaeum dingeri tot bhu, KOTopbiii 
BHeupnjicH b MOJiJiiocKa nepBbiM, npeuoTBpamaeT 3apaxceHHe nocneuyiouuiM (Lie e. a., 
1966). IloKa3aHa HeB03MoxcHOCTb 3apa)KeHHH Schistosoma mansoni MonmocKa Bulinus 
truncatus b cnyqae, ecJiH b mojijhockc yjxe pa3BHBaiOTCH napTeHHTbi Xiphidiocercaria; 
b cboio oqepeub Schistosoma mansoni b MOJiJiiocKax poua Biomphalaria moxcct 
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npeflOTBpamaTb 3apaHceHHe Cotylurus latzi, ecjiH k momchty noBTopHoro 3apa)KeHHH 
UIHCT030MLI pa3BHBaiOTCH y}Ke 60Jiee 15 flHeH. ECJIH CpOK pa3BHTHH 11IHCT030M 6bIJI 
MeHbuie, (})HKCHpoBajioci> coBMecTHoe 3apaiKeHHe o6ohmh BHjjaMH TpeMaTOjj (Lim, 
Heyneman, 1972). 

3Ha^HTejii>HO MeHbine naHHbix othochtch k TpeMaTOnaM H3 ceM. Heterophyidae 
h Notocotylidae. JJjih OTjjejibHbix npeneraBHTejieH sthx ceMencTB noKa3aHbi cymecr- 
BeHHbie B3aHMOfleHCTBHH c apyrHMH BH^aMH TpeMaTOfl (Vaes, 1979; ATaeB, flofipoBOJib- 
ckhh, 1992), ana jjpyrHx TaKHx B3aHMOfleHCTBHH He ycTaHOBJieHO (Sousa, 1993). Haum 
flaHHbie He no3BOJiHioT npennojiaraTb cymecTBOBaHHe KaKHx-JinGo B3aHMOfleHCTBHH 
Mexc^y KaxcflbiM H3 pejmoHUHbix bhjjob h HHBa3HOHHbiMH CTa^HHMH M. piriformes. 
B03M0XCH0, ^TO Ha CTaTHCTH^eCKH 3Ha^HMOM ypOBHe 0 TaKHX B3aHMOfleHCTBHHX MOJKHO 
6bIJIO 6bl CyflHTb npH Gojiee BbICOKOH 3KCT0HCHBHOCTH HHBa3HH peOTOHflHbIMH BHflaMH. 

flaHHbie, nojiyqeHHbie jura nonyjraijHH L. saxatilis (James, 1969),CBHjieTejibCTByiOT 
O TOM, qTO BCTpeqaeMOCTb MOJUIIOCKOB, 3apa>KeHHbIX OJJHOBpeMeHHO TpeMH BHJjaMH 
TpeMaTOfl, HaSmoflaeTCH c noBbimeHHOH tiacTOTOH. Bo3mojkho, sto CBH3aHO co CHHxce- 
HHeM ypOBHH 3amHTHbIX peaKUHH MOJUIIOCKOB npH JJBOHHblX 3apaXCeHHHX. CoOTBeTCT- 
BeHHO moxcho npejinoJiaraTb 6ojiee jiencoe aapaxcemie TaKHx jihttophh eme ojihhm 
bhjiom napa3HTOB. HauiH aaHHbie nojjTBepjKjjaiOT 3Ty rHnoie3y: jiaace Te pejiKHe cjiyqaH 
TpOHHbIX 3apaXCeHHH B nonyjIHUHHX OdOHX BHJJOB MOJUIIOCKOB OKa3bIBaiOTCH Co6bITHH‘ 
mh, yacTOTa KOTopbix cymecTBeHHO npeBocxo^HT pac^eTHyio. 

B uejiOM nojiyqeHHbie jjaHHbie MoryT pacMaipHBaibCH KaK npuMep B3aHMojjeHCT- 
BHH B JJByX KOMnjieKCaX CHCTeM napa3HT-X03HHH, CBH3aHHbIX C 6JIH3KHMH BHJjaMH 
M0JIJII0CK0B-X03HeB. OljeHKa qaCTOTbl COBMeCTHbIX 3apaXCeHHH TpeMaTOfl B KaxeflOM 
KOMnjieKce, no HameMy mhchhio, CBHjjeTejibCTByeT o HeBbicoKOH CTeneHH bjihhhhh 
npyr Ha jjpyra nonyjraijHH pa3Hbix bhjjob TpeMaTOji b cooSmecTBe. 3 to, no-BHjmMOMy, 
onpejjejraeTCH ocoGchhocthmh bhjjoboto cociaBa napa3HTOB h CTpyKTypoii cooTHome- 
HHH BeJIH^HH 3apaXCeHHOCTH pa3HbIMH BHJjaMH (no CymeCTBy .IJOMHHHpyiOmHM BHJJOM 
TpeMaTOfl b H3y^eHHbix nonyjramrax jihttophh hbjihctch M. piriformes; n pyrne bhjjm 
napa3HTOB cpaBHHTejibHO pejiKn). BepoHTHO, npn H3MeHeHHH cooTHomeHHH 3 apaxceH- 
HOCTH MOJUIIOCKOB pa3HbIMH BHJjaMH TpeMaTOJl $aKTOp MeJKBHJJOBOTO B3aHMO^eHCTBHH 
napa3HTOB mojkct CTaTb cymecTBeHHbiM jjjra onpejjejieHHH CTpyKTypbi coofimecTBa. 
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COMBINED INFECTION WITH SEVERAL SPECIES OF TREMATODES IN THE 
WHITE SEA MOLLUSCS LITTORINA SAXATILIS AND L. OBTUSATA 

A. I. Granovitch, S. O. Sergievsky, I. M. Sokolova 

Key words: double infection, Trematoda, Littorina. 


SUMMARY 

During 11 years (since 1983) populational and parasitological surveys of coexisting populations of 
Littorina saxatilis and L. obtusata were carried out at the west spit of the South Inlet of the Ryazhkov 
Island (Kandalaksha Bay of the White Sea). Ten species of trematodes were found. Species list of trema¬ 
tode parasites was identical for two host species. Microphallus piriformes was the commonest trematode 
species (infection prevalence by this parasite reached 51.5 %). Levels of infection by any other species did 
not exceed several percent. It was shown that species composition of double infections was simply a 
reflection of the infection prevalence by the corresponding trematodes. So, the commonest species 
M. piriformes was found in double infections with all other trematodes. 
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In most cases detailed analysis of coincidence of different trematodes in double infections has not 
revealed any deviation from the random pattern. The only exception to this were double infections by 
M. piriformes and M. pygmaeus, and by the pair of Himasthla sp. and immature sporocysts of microphal- 
lids of the „pygmaeus” group, which were rarer than expected. Deviation from the random pattern 
(tested by Chi-square statistics) was significant in 1983 and 1984 (for M. piriformes-M. pygmaeus combi¬ 
nation) and in 1994 (for the second pair of parasites). Double infections by Himasthla sp. with mature 
microphallids of the „pygmaeus” group did not differ in frequency from the expected values. 

Triple infection were very rare. However, the observed frequencies of triple infections exceeded the 
expected values by 1-2 orders of magnitude. 

Above described peculiarities of trematode distribution were typical for populations of both snail 
hosts. In general, results of our study suggest weak (if any) interference between populations of different 
trematodes in the community. This is probably due to the species composition of parasites and the ratio of 
infection prevalence by different trematodes. 



